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1.0 INTRODUCTION

Hercules Incorporated (Hercules) commissioned Eco-Systems, Inc, (Eco-Systems) to
conduct groundwater and surface water monitoring at the Hattiesburg, Mississippi
facility. The site location is shown in Figure 1. The work is being conducted in
accordance with the Corrective Action Plan Revision 0] (CAP), prepared by
Groundwater & Environmental Services, Inc. (GES), dated January 20, 2005, which was
ppi Department of Environmental Quality (MDEQ) in a letter
dated January 25, 2005 and modified in a letter from MDEQ to Hercules dated August

2007). In accordance with the MDEQ- approved recommendation of the 2007 Annya]
Monitoring Report, surface water and groundwater monitoring is being continued op a
semi-annual basis.

dioxathion and dioxenethion sampling specifically for monitoring wells MW-4, MW-8,
MWwW-13, MW-14, MW-15, MW-16, and MW-17. However, in order to update baseline
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2.0  FIELD ACTIVITIES

Field activities conducted during this semi-annual sampling event include sample
collection from 23 monitoring wells and 6 surface water monitoring locations.
Groundwater and surface water samples were analyzed for Appendix IX VOCs, and
Delnav (dioxathion (cis), dioxathion (trans) and dioxenethion).

2.1 GROUNDWATER SAMPLE COLLECTION

On November 29, 2010 Eco-Systems personnel collected groundwater levels from 23
monitoring wells and 6 surface water locations at the site, A summary of the water level
measurements obtained on November 29, 2010 is included as Table 1. A potentiometric
surface map has been prepared from the November 29, 2010 groundwater elevations and
is included as Figure 3.

Groundwater sample collection was conducted November 30 through December 3, 2010.
Prior to collecting groundwater samples, each well was purged using low-flow/low-stress
techniques. Purging began with withdrawal of water at a rate equal to recharge (e.g.
stabilized water table), which was monitored using a water-level indicator. Purging was
conducted until temperature, pH, specific conductance, and turbidity had stabilized. The
water quality field parameters were measured with calibrated instruments and recorded in
the field book along with the cumulative amount of water evacuated and time of batch
parameter testing. Groundwater collection logs are attached as Appendix A.

Once field parameters stabilized, groundwater collected for analysis was sampled by
collecting water directly into new sample containers supplied by the analytical laboratory.
During the collection of field replicates that were collected for quality assurance and
quality control (QA/QC), alternating aliquots were placed in each replicate bottle until
each bottle was filled.

In general, the order of sampling was from least impacted to most impacted, based on
historical data. Tubing used duri g purging and sampling was disposed of after use.
Subsequent to sampling, sample containers were labeled, placed and sealed on ice and
shipped to the designated offsite laboratories for analysis.  Chain-of-custody
documentation accompanied the sample cooler. Personnel involved in sampling used
clean, disposable gloves, which were changed between each sample collection. All non-
disposable sampling equipment was decontaminated as outlined in Section 2.4,

During this event, groundwater samples were collected from permanent monitoring wells
MW-2 through MW-24. Groundwater samples were collected in new sample containers
supplied by the analytical laboratories. Filled sample containers were placed on ice in
coolers. Groundwater samples for VOC analysis were shipped via overnight courier to
Test America Laboratories in Savannah, Georgia for analysis. Dioxathion analysis was
conducted by Bonner Analytical Testing Company in Hattiesburg, Mississippi.
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22 SURFACE WATER SAMPLE COLLECTION

On November 29, 2010, six surface water samples were collected from the previously
established sampling points along Green’s Creek, CM-00 through CM-05. Samples were
collected beginning with the most downstream location, CM-05, and proceeding
upstream to each successive sampling location. Surface water samples were collected
directly into new sample containers that were supplied by the analytical laboratory. The
filled sample containers were labeled, packed and shipped/delivered in the same manner
as groundwater samples discussed in Section 2.1.

23 QUALITY ASSURANCE/ QUALITY CONTROL

For quality assurance/quality control (QA/QC) purposes, three duplicate groundwater
samples, four rinsate samples, three trip blank samples, and one matrix spike and matrix
spike duplicate (MS/MSD) were collected during field sampling activities. The duplicate
groundwater samples were collected in alternating aliquots that were placed in each
replicate bottle until each bottle was filled. The rinsate samples were prepared by
pouring deionized water over groundwater sampling tubing and collecting the rinsate into
new disposable sample containers supplied by the analytical laboratory. QA/QC samples
were labeled, stored and shipped in the same manner as groundwater and surface water
samples. QA/QC samples were analyzed for the same constituents as groundwater and
surface water samples.

24 DECONTAMINATION
In general, groundwater sampling equipment that would contact the groundwater sample
was single-use, disposable equipment. For any re-usable groundwater sampling

equipment decontamination was accomplished by the following procedure:

1) Phosphate-free, detergent wash.
2) Potable water rinse.

3) Deionized water rinse.
4) Isopropanol rinse.
5) Organic-free water rinse or air dry.

If it was necessary to store or transport decontaminated equipment, the decontaminated
equipment was placed in either a new, disposable plastic bag or wrapped in aluminum
foil.
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25 OTHER PROCEDURES

As approved by the MDEQ, procedures for sample collection, sample containerization
and packing, sample shipment, cross-contamination control, drummed material disposal,
field documentation, chain-of-custody, data review, and other work items not specifically
covered in this document were conducted in accordance with appropriate EPA Region 4,
Field Branches Quality System and Technical Procedures (EPA Region IV, 2007-2008).
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3.0 RESULTS

Groundwater and surface water samples collected from the Hercules site were analyzed
for Appendix IX VOCs according to U.S. EPA Method 8260B and dioxathion by
Modified SW846. Laboratory analytical reports for the samples collected during this
monitoring event are included in Appendix B and summarized in Table 2 and Table 3.
Concentrations exceeding their respective MDEQ TRGs are shown in Figure 4.

3.1 GROUNDWATER ANALYTICAL RESULTS

Discussion presented in this section summarizes the analytical results for groundwater
samples collected from monitoring wells MW-2 through MW-24 on November 30",
December 1%, 2%, and 3%, 2010.

3.1.1 Volatile Organic Compounds

VOCs were not detected in groundwater samples collected from 13 of the 23 monitoring
wells (MW-02, MW-03, MW-04, MW-6, MW-07, MW-10, MW-11, MW-12, MW-14,
MW-15, MW-16, MW-20, and MW-24). Due to laboratory error, samples collected from
Monitoring Wells MW-04, MW-05, MW-06, MW-07, MW-10, MW-11, MW-12, were
analyzed beyond the hold time. However, samples historically collected from these wells
have been either non-detect, or shown isolated low detections for VOCs.

Analysis of the groundwater sample collected from monitoring well MW-05 detected
acetone at a concentration below the TRG.

Analysis of the groundwater sample collected from monitoring well MW-08 detected
benzene, chlorobenzene, carbon tetrachloride, chloroform, and methylene chloride at
concentrations above their respective TRGs. Ethylbenzene was detected at
concentrations below the TRG. The laboratory dilution factor resulted in elevated
detection limits which, in some cases, exceeded the compounds’ TRG.

Analysis of the groundwater sample collected from monitoring well MW-09 detected
benzene and 1,1-dichloroethene at concentrations below their respective TRGs.

Analysis of the groundwater sample collected from monitoring well MW-13 detected
benzene, carbon tetrachloride, and chloroform at concentrations above their respective
TRGs. Chlorobenzene was detected below the TRG. The laboratory dilution factor
resulted in elevated detection limits which, in some cases, exceeded the parameter TRG.

Analysis of the groundwater sample collected from monitoring well MW-17 detected
chlorobenzene, carbon tetrachloride, and chloroform at concentrations above their
respective TRGs. The laboratory dilution factor resulted in elevated detection limits
which, in some cases, exceeded the parameter TRG.
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Analysis of the groundwater sample collected from monitoring well MW-18 detected
chlorobenzene at a concentration below the TRG.

Analysis of the groundwater sample collected from monitoring well MW-19 detected
benzene and chloroform at concentrations above their respective TRGs. Chlorobenzene,
ethylbenzene, and toluene were detected at concentrations below their respective TRGs.

Analysis of the groundwater sample collected from monitoring well MW-21 detected
benzene, chlorobenzene, chloroform, 1,2-dichloroethane, toluene, and methyl isobutyl
ketone at concentrations above their respective TRGs. The laboratory dilution factor
resulted in elevated detection limits which, in some cases, exceeded the parameter TRG.

Analysis of the groundwater sample collected from monitoring well MW-22 detected
benzene at a concentration above the TRG. Chlorobenzene was detected at a
concentration below the TRG.

Analysis of the groundwater sample collected from monitoring well MW-23 detected
benzene, chloroform, and toluene at concentrations above their respective TRGs. The
laboratory dilution factor resulted in elevated detection limits which, in some cases,
exceeded the parameter TRG.

3.1.2 DELNAV

Dioxathion was not detected in groundwater samples collected from 12 of the 23
monitoring wells (MW-02, MW-03, MW-04, MW-6, MW-07, MW-10, MW-1 1, MW-12,
MW-21, MW-22, MW-23, and MW-24).

Dioxathion was detected below the TRG in groundwater samples collected from 10 of the
23 monitoring wells (MW-05, MW-8, MW-9, MW-13, MW-14, MW-15, MW-16, MW-
17, MW-18, and MW-20).

Dioxathion was detected above the TRG of 54.8 ug/L in monitoring well MW-8 and
MW-17.

Dioxenethion was detected in groundwater samples collected from 11 of the 23
monitoring wells (MW-4, MW-8, MW-11, MW-12, MW-13, MW-16, MW-17, MW-20,
MW-21, MW-22, and MW-24). A dioxenethion TRG has not been established.

3.2  SURFACE WATER ANALYTICAL RESULTS

Discussion presented in this section summarizes the analytical results for surface water

samples collected from sampling locations CM-00 through CM-05 on November 29,
2010.
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3.2.1 Volatile Organic Compounds

Chloroform was detected above the TRG in the sample collected from CM-00. VOCs
were not detected in surface water samples collected from locations CM-01, CM-02, CM-
03, CM-04, and CM-05. Due to laboratory error, samples collected from CM-00, CM-
01, and CM-02 were analyzed beyond the hold time. However, samples historically
collected from these locations have been either non-detect, or shown isolated detections
for VOCs.

3.2.2 DELNAV

Dioxathion was detected surface water samples collected from 1 of the 6 surface water
locations (CM-04). Dioxenethion was detected in surface water samples collected from
CM-03, CM-04, and CM-05. However, no surface water target level has been
established for dioxathion or dioxenethion.

33 QA/QC SAMPLE ANALYTICAL RESULTS

Analytical reports for the QA/QC samples are included in Appendix B and summarized
in Table 4.

Duplicate groundwater samples were collected from MW-04 (labeled FD1-1201210),
MW-13 (labeled FD2-12022010), and MW-18 (labeled FD3-12032010). Analysis of the
duplicate groundwater sample collected from MW-04 and the original MW-04 indicated
all VOC constituents were below the MDL. Analysis of the duplicate sample from MW-
04 detected similar concentrations of dioxenethion, dioxathion (cis), and dioxathion
(trans). Analysis of the duplicate groundwater samples collected from monitoring wells
MW-13 and MW-18 detected the similar concentrations of all VOC parameters.
Concentrations of dioxenethion were similar in both the original and duplicate samples
collected from MW-13. However, dioxathion (cis) and dioxathion (trans) were detected
in the original MW-13 sample but not in the duplicate. Dioxenethion was detected in the
duplicate sample from MW-18 but not in the original sample. Also, dioxathion (cis) was
detected in the original sample collected from MW-18 but not in the duplicate sample.

Chloroform and toluene were detected in all four rinsate samples RS1-11302010, RS2-
12012010, RS3-12022010, RS4-12032010. Dioxenethion was detected in rinsate sample
RS1-11302010, RS3-12022010, and RS4-12032010. Dioxathion (trans) was also
detected in RS3-12022010. The consistency of chloroform and toluene detections in all
rinsate blanks indicates that the reagent water used in blank preparation was possibly
contaminated prior to the sampling event rather than during sampling. The
dioxathion/dioxenethion rinsate blank detections may be laboratory artifacts. However,
Eco-Systems has conducted internal corrective actions in accordance with the Eco-
Systems Management Plan. VOCs were not detected in any of the trip blanks.
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Review of the analytical reports for VOCs that were submitted by Test America indicates
that spike sample recoveries for the spiked volatile organic constituents in the MS and
MSD samples were within the acceptable recovery ranges reported by the laboratory for
each of the spiked constituents.

As reported by Test America, all method blanks were non-detect for VOCs. The
laboratory QC spike sample recoveries for VOCs detected in site samples were within the
limits reported by the laboratory.

The dioxathion/dioxenethion analysis was conducted by Bonner Analytical. This report
of analysis was also reviewed for QA/QC issues. All laboratory control sample and
matrix spike recoveries were acceptable, and all method blanks were non-detect for the
target analytes. As previously stated, the detections of dioxathion and dioxenethion in
rinsate blanks may be laboratory artifacts. Furthermore, Eco-Systems has conducted
internal corrective actions in accordance with the Eco-Systems Management Plan.

Based on the information received and reviewed, the VOC and dioxathion/dioxenethion
analyses were conducted under controlled conditions and the data packages are
acceptable for use as reported. However, the following samples were analyzed for VOCs
outside the method defined holding time due to laboratory error: FDO1, MW-04, MW-05,
MW-06, MW-07, MW-10, MW-11, MW-12, RS02, CM-00, CM-01, and CM-02. The
resulting analytical data for these samples compared favorably to historical data.
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4.0  FINDINGS AND CONCLUSIONS

The findings and conclusions in this section are based on data obtained during the
November-December 2010 monitoring event.

4.1 SLUDGE PI1TS

Groundwater monitoring in the sludge pit area is conducted using five monitoring wells.
Monitoring wells MW-2 and MW-3 are located north of the sludge pits in historically up
gradient positions. Monitoring wells MW-4, MW-10, and MW-11 are located south of
the sludge pits in historically down gradient positions.

VOCs were not detected in samples collected from sludge pit area monitoring wells MW-
2, MW-3, MW-4, MW-10, and MW-11. Based on current and historical analytical
results, VOCs are not migrating from the sludge pits at concentrations above TRGs.

Dioxenethion was detected in monitoring wells MW-4 and MW-11 and has been
historically detected in these wells. However, a TRG for dioxenethion has not been
established. Dioxathion was previously detected in MW-4 but was not detected during
this event.

4.2 GREEN’S CREEK

Chloroform was detected above the TRG in surface water sample CM-00. VOCs were
not detected in samples collected from surface water monitoring locations CM-01, CM-
02, CM-03, CM-04, and CM-05 during this monitoring event.

Dioxenethion was detected in surface water samples CM-03, CM-04, and CM-05.
Dioxenethion was previously detected in CM-03 (August 2005). Dioxathion (trans) was
also detected in surface water sample CM-04. There are no established surface water
target levels for dioxathion or dioxenethion.

4.3 FORMER LANDFILL

Groundwater monitoring of the former landfill area is conducted using five monitoring
wells. Monitoring wells MW-8 and MW-13 are located south and east of the former
landfill in historically up-gradient positions. Monitoring wells MW-5, MW -6, and MW-
12 are located north of the former landfill in historically down-gradient positions.

In samples collected from the up-gradient wells MW-8 and MW-13, concentrations of
benzene, chlorobenzene, carbon tetrachloride, and chloroform persist at concentrations
above TRGs. Methylene chloride has also been persistent in MW-8. Ethylbenzene was
detected below the TRG in MW-8. Dioxathion was detected in concentrations below the
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TRG in groundwater samples collected from MW-8 and MW-13. Concentration trend
graphs for Monitoring Wells MW-8 and MW-13 are provided in Appendix C.

Samples collected from down-gradient well MW-5 detected acetone at concentrations
well below the TRG and may be a laboratory artifact. No VOCs were detected in the
samples collected from MW-6 and MW-12. The lack of VOCs in groundwater samples
in down-gradient wells indicates that VOCs are not migrating from the landfill at
concentrations above TRGs. Dioxathion was detected below the TRG in MW-5. No
dioxathion parameters were detected in the groundwater sample collected from MW-6.
Dioxenethion was detected in MW-12; however, a TRG for dioxenethion has not been
established.

4.4 GROUNDWATER

Discussion of monitoring wells MW-5, MW-8, and MW-13, which are near the suspected
source area, is included in Section 4.3.

VOCs, dioxathion, and dioxenethion concentrations were not detected in groundwater
samples collected from monitoring well MW-7.

Concentrations of benzene and 1,1-dichloroethene were detected at concentrations below
their respective TRGs in monitoring well MW-9.  All other VOC parameter
concentrations in monitoring well MW-9 remain non-detect. Dioxathion was detected
below the TRG in samples collected from MW-9.

VOCs and dioxenethion were not detected in samples collected from monitoring wells
MW-14 and MW-15. Dioxathion concentrations were detected in both wells below the
TRG. Dioxathion has been previously detected in MW-14; however, the concentrations
have decreased.

VOCs and dioxenethion were not detected in samples collected from monitoring well
MW-16. Dioxathion concentrations were detected below the TRG. Dioxathion has been
previously detected in MW-16; however, the concentrations have decreased.

Concentrations of chlorobenzene, carbon tetrachloride, and chloroform above the TRG
persist in samples collected from monitoring well MW-17, which is located in a
suspected source area. Concentrations of these constituents have fluctuated, but remain
generally stable. Previously detected compounds including benzene and toluene were
reported below an elevated laboratory detection limit. Dioxathion was detected below
the TRG in MW-17 and has been detected in prior monitoring events. The current
reported concentrations of dioxathion have decreased below the TRG. Dioxenethion was
also detected in MW-17; however, no TRG has been established for dioxenethion.
Concentration trend graphs for Monitoring Well MW-17 are provided in Appendix C.
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4.5 EASTERN PLANT AREA

Monitoring wells MW-18 and MW-19, which are located east of plant buildings, were
installed as part of the CAP, but potentiometric information has not indicated that these
wells are part of the previously defined area of groundwater containing volatile organic
constituents. Therefore, monitoring wells MW-18 and MW-19 are discussed separately.

Chlorobenzene was detected at concentrations below the TRG in samples collected from
monitoring well MW-18. All remaining VOC parameters were detected below their
respective method detection limits. Dioxathion was detected below the TRG in samples
collected from MW-18.

Concentrations of benzene and chloroform above the TRG persist in samples collected
from monitoring well MW-19. Chlorobenzene, ethylbenzene, and toluene were detected
in samples collected from monitoring well MW-19 at concentrations below the TRG
during the December 2010 monitoring event. Dioxathion was detected above the TRG in
MW-19. Concentration trend graphs for Monitoring Well MW-19 are provided in
Appendix C.

4.6 IB BASIN

Monitoring wells MW-20, MW-21, MW-22, MW-23, and MW-24, which are located in
the vicinity of the IB Basin and were installed in preparation of closure of the IB Basin.
Monitoring well MW-20 is located up gradient of the basin. Monitoring wells MW-21,
MW-22, MW-23, and MW-24 are located in cross-gradient and down-gradient locations.

No VOCs were detected in groundwater samples collected from MW-20. Dioxathion
was detected below the TRG. Dioxathion was not detected during the September 2009
sampling event. Dioxenethion was also detected in MW-20; however, a TRG for
dioxenethion has not been established.

Concentrations of benzene, chlorobenzene, chloroform, 1,2-dichloroethane, toluene, and
methyl isobutyl ketone above the TRG are present in samples collected from monitoring
well MW-21. Dioxenethion was detected in MW-21; however, a TRG for dioxenethion
has not been established. Dioxathion was detected in the September 2009 sampling event
but was not detected during the November-December 2010 event.

Benzene was detected at concentrations slightly above the TRG in samples collected
from monitoring well MW-22. Chlorobenzene was detected below the TRG in MW-22,
All remaining VOC parameters were detected below their respective method detection
limits. Dioxenethion was detected in MW-22; however, a TRG for dioxenethion has not
been established.

Concentrations of benzene, chloroform, and toluene above their respective TRGs are
present in samples collected from monitoring well MW-23. Dioxathion was detected
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below the TRG in the September 2009 sampling event. However, neither dioxathion nor
dioxenethion were detected during the November-December 2010 event.

No VOC parameters were detected in groundwater samples collected from monitoring

well MW-24, Dioxenethion was detected in MW-24; however, a TRG for dioxenethion
has not been established.
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